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In the present project the stable free-radical polymerization (SFRP) was 
utilized to synthesize polymers of styrene and acrylic monomers with 
various architectures. 
The SFRP was used to copolymerize styrene with N-acryloyl morpholine 
(AMo), 2-ethoxyethyl acrylate (EOEA), isobornyl acrylate (iBoA) and 
acrylic acid (AS), respectively. A controlled polymerization was achieved up 
to 50 mol% of AMo, EOEA or iBoA or 15 mol% AS in the monomer mixture. 
The polymerization rates rp of the systems with AMo and EOEA remained 
constant up to 70 and 60 mol% of the respective acrylate. SFRP’s with 
increased contents of methacrylates are known for a reduction of rp. This 
reduction was not observed in the present systems. The missing 
autoinitiation and the loss of propagating radicals due to side reactions 
was compensated by the high propagation rate constants kp of the 
acrylates. The use of an additional initiator like dicumyl peroxide was not 
necessary. 
The polymerizations of iBoA showed a continuous decrease of the 
polymerization rate with increasing acrylate content. AS showed an 
acceleration of the polymerization between 0 and 20 mol% AS by a factor of 
three accounted to a protonation and thus deactivation of the nitroxide. 
Following copolymerization reactivity ratios were estimated: rAMo = 0.52 / 
rS = 0.59; rEOEA = 0.54 /rS = 0.56; riBoA = 0.81 /rS = 0.67. 
To prove the end group functionalization the produced AB block polymers 
were extended by bulk polymerizations in styrene yielding ABA triblock 
polymers. 
Additionally the glass transition temperatures of the copolymers were 
examined as a function of the copolymer composition. Starting at 
Tg = 98 °C for polystyrene the values reached 136 °C with increasing 
contents of AMo, 110 °C with iBoA and 120 °C with AS. With EOEA the Tg 
decreased as low as -1 °C. 
A binitroxide and a trinitroxide have been synthesized and used as 
terminators in polymerizations of styrene. Linear and star-shaped 
polymers with central nitroxide functionalities were obtained. The product 
could be cleaved at the nitroxide group by the reaction with ascorbic acid 
allowing a further investigation of the separated branches. The controlled 
course of the reactions was proven by the linear increase of the molecular 
weights with conversion and by polydispersities below 1.5. 
In comparison to polymerizations with OH-TEMPO deviations in the 
development of conversions and molecular weights were observed. These 
deviations were explained by altered termination mechanisms caused by 
the changed kinetic and steric conditions in the surrounding of the active 
chain ends. All molecular weight distributions were monomodal. The 
products of the irreversible terminations occurred as a tailing to low 
molecular weights. 
 
In the third part of this thesis the SFRP was used to synthesize graft 
polymers. In the first step the polymerizable nitroxide AOTEMPO was 
prepared by the reaction of acryloyl chloride with OH-TEMPO. AOTEMPO 
was then copolymerized with styrene in a two step free-radical 
polymerization yielding an alkoxyamine functionalized backbone. This 
backbone was used as a macromolecular polynitroxide to initiate the graft 
reaction. The grafting took place as a continuous insertion of monomer in 
the close vicinity of the branching points. The nitroxide remained localized 
at the backbone. 
By this method graft polymers with 3 to 12 side chains per backbone and 
molecular weights between 5400 and 126000 g/mol could be synthesized. 
The molecular weights of the backbones ranged between 4000 and 10000 
g/mol, the separated side chains were between 2000 and 8000 g/mol. The 
controlled course of the graft reactions was proven by the linear increase of 
the molecular weights and the low polydispersities of the separated side 
chains. 
To take advantage of the synthetic potentials of the controlled grafting 
polymers with EOEA as a comonomer were synthesized. First a backbone 
exclusively consisting of acrylic monomers (poly(EOEA-co-AOTEMPO)) 
was grafted with styrene. Furthermore, graft polymers with block 
copolymers as side chains were produced by an extension of a polystyrene 
graft polymer in a mixture of styrene and EOEA. All graft products 
obtained in this project had no cross links and only very low contents of 
linear side products. 
 
With the methods described in the present thesis it was possible to produce 
various block copolymers, star- and comb-shaped polymers with well-
defined properties. All procedures exhibit a controlled growth of the 
polymer chains with a linear increase of the molecular weights over 
conversion leading to products with low polydispersities. 
